ABSTRACT
INTRODUCTION
In practice, Ecy is unknown, so 9' must be estimated.
This results in an efficiency loss relative to the minimum generalized variance and trace. This efficiency loss was quantified by Venkatraman and Wilson (1986) , and is discussed in the next section.
Batching, as we use the term, means to partition the output process into k nonoverlapping batches of size b = n/k and to compute the batch-mean vectors v,(k) and C,(k), where
for j = 1,2,... , k; b is called the batch size, k the number of batches, and we assume k divides n evenly.
In the case of terminating simulations, where the output process may be nonnormal, or in steady-state simulations, where the output process may be dependent and nonnormal, it is hoped that (2;;;) '~Npfp
> is analogous to X for the original output process. The approx-imation of independence and normality will tend to improve as L, the number of batches, decreases (b increases).
POINT ESTIMATOR
Let {(yi(lc), c:(k))', j = 1,. , Ic} denote the batch-mean vectors as defined above. Let 9 and e denote the sample mean vectors of the response and the controls, respectively,
Ecy(lc), and J&c(lc) denote, respectively, the sample analogues of Eyy (h), Ecy (Ic), and Ccc(k), which are computed from the batch mean vectors as follows:
Then the optimal control coefficient can be estimated by ' Table 1 shows the number of batches k such that the marginal benefit in terms of reduced expected confidence region volume from 5 additional batches is just less than 5%. This is one way to define the number of batches at which increasing k further, with n fixed, has little additional benefit.
Rows in the table
show the effect of number of responses, while columns show the effect of number of controls.
CONFIDENCE INTERVALS
Even though constructing a joint confidence region for a multivariate response is important, practioners often need to make The confidence interval for ~9, using Scheffe's projection procedure is -i---2p--F,(p, k -P -9) 1 "2 r(S) . &gT. l-y?)
Comparison of Bonferroni and Schefk?s Procedures
The ratio of the expected half width obtained by the Bonferroni procedure to that of Scheffe's projection procedure can be expressed as
The results can be summarized as follows:
1. For fixed p and q, the Bonferroni procedure dominates
Scheffe's projection procedure in the sense that the ratio is less than 1. The ratio increases as the number of batches, k, increases, meaning that the Bonferroni procedure is more sensitive to the number of batches. 
